The concentrations of cefuroxime in samples of body fluids and tissues, e.g. blood, urine and tissue homogenate, can be accurately estimated by comparison of the antibacterial activity of the samples with a range of known concentrations of cefuroxime (standard curve) using the agar diffusion technique.
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The Microbiological Assay of Cefuroxime Microbiology Division, Glaxo Research Ltd (Greenford, Middlesex, UK) The concentrations of cefuroxime in samples of body fluids and tissues, e.g. blood, urine and tissue homogenate, can be accurately estimated by comparison of the antibacterial activity of the samples with a range of known concentrations of cefuroxime (standard curve) using the agar diffusion technique.
Materials
Bacillus subtilis is the preferred assay organism. Two strains with differing sensitivities to cefuroxime are used, B. subtilis 1904E (variant of NCIB 3610) for the assay of cefuroxime concentrations in the range 5-0.3 ,g/ml and B. subtilis MB32 SDR (variant of NCIB 8993) for assaying cefuroxime concentrations in the range 2-0.1 ug/ml. Spore suspensions of the B. subtilis strains used for the assays may be conveniently prepared and stored at 40C. The strain is grown on a suitable medium to induce sporulation and spores are harvested to give a dense suspension in physiological saline. The suspension is heated to 800C for 20 min to kill vegetative growth and is diluted in sterile saline to give a suspension approximately equivalent to Brown's Opacity Tube No. 2. The suspension is usually used at approximately 0.5-2.5 ml/225 ml agar. The suspensions may be stored for long periods at 40 but should be reheated to 800 and re-standardized every 6 months.
Media used for the assay of cefuroxime can be either Oxoid Antibiotic Agar No. 2 with 3 g/l sodium citrate with pH adjusted to 7.0 before autoclaving, or BBL Antibiotic Agar E (formerly No. 2) with 3 g/l of sodium citrate with pH adjusted to 7.0 before autoclaving. Both recommended media contain only peptone, beef extracts and agar. It is important to note that cefuroxime assays are unsatisfactory in media containing high concentrations of nutrients.
Preparation ofAssay Plates or Petri Dishes Assay medium is melted and held at 500 for 30 min before inoculation with the B. subtilis spore suspension. ff assay plates (30 cm x 30 cm) are used, approximately 225 ml of seeded agar is required for each plate. The plates should be sterilized before use, either by autoclaving or by treatment with 70% alcohol. The plates must be accurately levelled before the seeded agar is poured into them. When the agar has cooled, 64 holes of 9 mm diameter are punched in it. ff petri dishes (approximately 9 cm diameter) are used, 12.5 ml of seeded agar is required for each dish. The dishes should be numbered so that they can be randomized and each should have a guide mark as a reference to indicate the first punch hole. Five holes of 9 mm diameter are made in each petri dish.
Concentrations of Cefuroxime for the Standard
Curve are prepared in pH 7.0 phosphate buffer to give a range of 5 standard concentrations, 5.0-0.3 ,g/ml. Standard concentrations are prepared from cefuroxime sodium, of which 110 mg should be weighed since this contains the equivalent of 100 mg of cefuroxime-free acid. A stock solution containing 1000 ,ug/ml may be kept at -20°for up to 4 weeks, but it is preferable to prepare a fresh standard solution for each assay.
Samples to be assayed are diluted in pH 7.0 phosphate buffer to give concentrations which are within the limits of the standard curve. Cefuroxime levels in samples should be reported as the concentration of cefuroxime-free acid. Procedure A straight line relationship exists between the logarithm of the antibiotic concentration and the diameter of the inhibition zone, using strictly controlled experimental conditions for a given range of antibiotic concentrations. Above and below the ideal concentrations, inhibition zone diameter ceases to relate directly to concentrations.
Because standard curves for antibiotics are only reliable between fixed limits, it follows that unknown concentrations should only be read within the same limits. It is therefore essential to dilute samples to give concentrations which will be within the standard curve concentration range. If 2-3 dilutions of each sample are made, this increases the likelihood of obtaining a concentration which will be within the concentration range of the standard curve.
Samples and standard concentrations are plated out by means of Oxford samplers delivering 100,l (plate assay) or 50 pA (petri dish assay) into each agar well. If the large plate (30 cm x 30 cm) assay is used, then 4 replicates of each sample and 5 concentrations of the standard cefuroxime solution are randomly distributed on the plate (quasi-latin square design).
Petri dishes are randomized in groups of 5. Dilutions for the standard curve are plated on 10 different plates. The lowest concentration is used in the marked hole and increasing concentrations are plated in a clockwise direction. Two dilutions of the standard and 3 dilutions of the sample are plated on each of 5 petri dishes. The concentrations of the standard solution in petri dishes containing samples are usually those on either side of the median concentration of the standard curve, e.g. 5 ,g/ml and 1.25 ,tg/ml if the standard curve ranges from 10-0.62 Htg/ml. Plates and petri dishes are incubated for approximately 18 h at 370C.
Calculation ofResults
The diameters of the zones of inhibition are measured to the nearest 0.5 mm with calipers or with a transparent ruler. The totals of the zone sizes for the replicates of each of the standard concentrations are plotted on semi-logarithmic graph paper, with inhibition zone diameters on the abscissa and standard concentrations on the ordinate.
The concentrations of cefuroxime in the samples assayed by the plate method are determined by interpolation of the zone diameters of the samples against the standard curve. A separate standard curve is constructed for each plate and samples are related to the curve from the plate on which they are assayed.
The concentrations in the samples assayed by the petri dish method are determined by interpolation of the standard and sample zone diameters from the sample petri dishes against the standard curve. The sample reading is divided by the standard reading and multiplied by the dilution, to give the cefuroxime concentration of the unknown sample. It is usually advisable to calculate the sample concentration against the standard dilution with the nearest zone size. Calculations may be made for more than one sample dilution and an average result may be taken.
A cefuroxime assay kit is available on application from: The Bacteriology Section, Microbiology Division, Glaxo Research Ltd, Greenford, Middlesex, UK.
